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The care of the patient with peripheral vascular dis-
ease is rendered, of necessity, through a multidiscipli-
nary approach.1,2 The vascular surgeons, the vascular
medicine specialists, and the interventional radiologists
work together to diagnose and treat a wide spectrum
of arterial and venous disorders. Traditionally, the spe-
cialties have comprised completely separate financial
units. This structure sometimes creates a competition
between the specialists. Moreover, the education of
the residents and fellows often suffers with respect to
teaching in the areas that are outside of their specific
specialty’s training program.3,4
Given these perceived limitations of the tradi-
tional organizational structure, we chose to consoli-
date vascular surgery and interventional radiology
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into a multidisciplinary “center for vascular disease.”
The goals of the reorganization included the elimi-
nation of the financial pressures from clinical deci-
sion making and a broadening of the educational
experience of trainees. To assess the success of this
endeavor, the clinical, economic, and educational
parameters were tabulated and compared with those
that were measured before the consolidation.
METHODS
Baseline structure. Before the consolidation,
vascular surgery represented a section within the
Department of Surgery and interventional radiology
functioned as a section within the Department of
Radiology. The vascular surgeons functioned as the
peripheral vascular specialists in the university medical
center setting and were responsible for the medical
and surgical care of the patients. The vascular sur-
geons performed no general surgical procedures. The
diagnostic and therapeutic interventional procedures
were performed only in the operating room in con-
junction with the open surgical procedures. The vas-
cular noninvasive laboratory rested within the section
of vascular surgery. The interventional radiologists
performed peripheral vascular procedures exclusive of
those related to the carotid or intracranial cerebrovas-
culature. The nonvascular interventional procedures
(eg, hepatobiliary, urologic, and abscess drainage pro-
cedures) were performed by the interventional radiol-
ogists. Both the entities collected the clinical revenue
and were responsible for their own expenses, includ-
ing those that were associated with the University and
Medical School assessments and malpractice insur-
ance. Each section had fellowship trainees in pro-
grams that were accredited by the Accreditation
Council for Graduate Medical Education.
Structure after reorganization. The planning
process for consolidation was carried out over an 18-
month period. The primary impediment to imple-
mentation was the provision of new provider num-
bers for the third-party payer remuneration. After
the consolidation, the vascular surgery and interven-
tional radiology sections functioned as 1 unit from
the standpoint of clinical decision making, billing
and collection of clinical revenue, attendance at con-
ferences, and other educational activities. An execu-
tive committee that was comprised of 1 participant
from interventional radiology and 1 from vascular
surgery made the major decisions. The vascular sur-
geons became intimately involved in the decision-
making process during the performance of diagnos-
tic and therapeutic procedures in the interventional
suite but did not perform these procedures per se.
The interventional radiology fellows began a more
active and regular inpatient-rounding schedule, and
the radiology attending physicians began to see the
patients in the outpatient clinic.
The revenue from the nonvascular interventional
procedures (eg, hepatobiliary and genitourinary) was
deposited into the joint account in an effort to exclude
financial discrepancies between the different types of
procedures that were performed by the radiologists.
The salaries and expenses were approved and paid by
the joint entity. The salaries were on the basis of a
rough approximation of each practitioner’s proportion
of total physician remuneration before the merger
(Table I). It is important to note that the concept of
“equity,” although unknown in a university setting,
provided a mechanism with which to value the sepa-
rate sections. As such, the future salaries and bonuses,
if any, were on the basis of the calculated equity, which
was defined as the percent ownership of future net rev-
enues available for dispersement. Thus, the physician
remuneration, although different between practition-
ers, was predetermined and was not on the basis of
production. This mechanism eliminated competition
between the practitioners on financial grounds alone.
The departmental and Dean’s taxes were paid in a
manner that was identical to that which was used
before the merger, on the basis of the gross revenue of
the individual practitioners.
The educational goals of the merger were to pro-
vide the interventional radiology fellows with
enough operative experience to gain an understand-
Table I. Method for calculation of physician remuneration
Pre-merger ($) Equity* (%) Base salary (dollars) Bonus†
Interventional radiology X X ÷ (X + Y) (X + Y - Z) · EquityIR AF · EquityIR
Vascular surgery Y Y ÷ (X + Y) (X + Y - Z) · EquityVS AF · EquityVS
Total X + Y 100% X + Y - Z AF
Z, Correction to assure that base salaries do not exceed available funds, given monthly fluctuations in collections; EquityIR, equity for
interventional radiology; EquityVS, equity for vascular surgery; AF, available funds.
*Equity is defined by pre-merger total physician remuneration for interventional radiology and vascular surgery.
†Bonuses are paid, as funds are available, after payment of salaries and expenses.
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ing of the anatomy of the vessels that they seldom
directly visualized. Furthermore, the close observa-
tion and assistance in vascular surgical procedures
was directed at providing the interventional fellows
with an understanding of the open surgical proce-
dures that would otherwise be visualized only on
imaging studies. The goals were not, however,
designed to provide the interventionists with enough
experience to perform open procedures without the
direct supervision of a vascular surgeon. By contrast,
the educational goals for the vascular fellows includ-
ed gaining enough experience in the basic wire and
catheter skills to allow the safe performance of basic
techniques in the operating room or in the angio-
graphic suite. The discrepancy between the goals for
the interventional and the vascular surgical fellows
appeared to be in concordance with the current stan-
dard for the duration of hands-on training that is
required for the completion of interventional versus
surgical training. Currently, the interventional tech-
niques are taught to the interventional fellows in a
few months during residency and during a 1-year fel-
lowship, which is in contrast to an average of 6 years
of training in open surgical techniques for the vascu-
lar surgical fellows.
The vascular surgeons were awarded adjunct
positions within the Department of Radiology, and
vice versa. The 2 fellowship programs remained
administratively distinct. The vascular surgery and
interventional radiology clinical fellows, however,
rotated 1 day per week on each other’s service. The
vascular fellows gained experience in the standard
interventional procedures, and the interventional
fellows were instructed in the basic operative tech-
niques that are associated with arterial exposure and
vessel suture methodology.
Data collection and analysis. The information
on the number of procedures that were performed was
obtained from the individual computerized vascular
surgery and interventional radiology registries. The
financial data were retrieved from the billing and col-
lection records of the 2 sections. The geographic
trends for vascular surgery were supplied by the
Rochester Community Individual Practice Association
for the 7-county Finger Lakes area of western New
York State. Similar geographic data for interventional
radiology were unable to be generated because the
subspeciality was inextricably aggregated within gener-
al radiology in the database. The baseline data were
assessed for the 12-month and 3-year periods that
immediately preceded the merger. The post-consolida-
tion data were assessed for the first 6-month period
after the merger and were annualized. The historical
trends were calculated from the institution for the 3-
year period before the merger.
RESULTS
Clinical volume. The number of procedures
that were performed by the vascular surgeons
decreased by 9.3% after the merger as compared with
an institutional historical trend of a 4.7% annual
increase (Fig 1). This institutional change ran oppo-
site a local geographic trend that averaged a 15.6%
increase per year. The diminished rate of vascular sur-
gical procedures appeared to be the result of a small-
er number of inferior caval interruption procedures,
aortoiliac reconstructions for occlusive disease, and
placement of dialysis access catheters. These 3 proce-
dural groups alone accounted for 69% of the differ-
ence (9.7% of 14%) between the historical trend and
the change after the consolidation. The number of
noninvasive vascular laboratory procedures remained
somewhat more stable than did the surgical proce-
dures, with an increase of 9.2% after consolidation as
compared with a historical yearly trend of 3.5%.
In contrast to the surgical procedures, the number
of procedures that were performed by interventional
radiologists increased dramatically, with a rise of 56.1%
after consolidation as compared with a historical trend
of 15.2%. The increased number of interventional pro-
cedures could be attributed to an increased number of
peripheral arterial endovascular interventions and pro-
cedures related to transplant recipients.
Clinical revenue. After the consolidation, the
gross revenue decreased by 23.7% for the vascular
surgeons, which included the revenue that was gen-
Fig 1. Changes in number of vascular surgical and inter-
ventional procedures after consolidation as compared with
3-year historical trend.
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erated from the evaluation and management services,
the surgical procedures, and the vascular noninvasive
procedures (Fig 2). This decrease differed consider-
ably from the historical trend of a 1.1% annual
increase and from the local geographical trend of a
21.2% annual increase. By contrast, the intervention-
al radiology gross revenue increased 53.5% after the
merger, which was in line with the historical trend of
a 46.0% annual increase. Overall, the gross revenue
for the combined unit decreased 3.8%, which reflect-
ed the larger vascular surgery revenue base.
Practice expenses of the joint unit. The total
expenses of the combined unit fell 13.2% when com-
pared with the summed expenses for the separate sec-
tions before the consolidation. This change was in
marked contrast to the historical trend of a 7.5%
annual increase in total expenses. The largest contri-
bution to these savings was the elimination of a con-
tract billing service for the interventional radiologists,
which centralized all the business activities within the
section. Thus, the consolidation of the sections effect-
ed considerable savings in practice expenses.
Physician remuneration. The consolidation of
the sections of vascular surgery and interventional
radiology buffered the potential decrease in the vas-
cular surgical physician remuneration, with an
increase of 0.7% as compared with a historical trend
of a 3.9% annual decrease from 1 year to the next
(Fig 3). The interventional radiologists experienced a
22.3% increase in remuneration after the merger, as
compared with a historical trend of an 8.3% increase
per year. Although the increased remuneration for
the interventional radiologists did not parallel the
increase in gross receipts, the improved practice effi-
ciencies and the decreased expenses afforded increas-
es in physician remuneration that well exceeded the
historical trends.
Educational effects. The cross-rotation of the
vascular surgery and interventional radiology fellows
allowed the vascular surgery fellows to become
adept at the basic interventional procedures—they
performed an average of 26 such cases each month.
The interventional radiology fellows participated in
an average of 8 open surgical cases per month. They
first-assisted the attending surgeon and learned such
basic techniques as femoral arterial exposure and
simple suture closure of an arteriotomy.
DISCUSSION
Peripheral vascular interventional technologies
have been introduced at an unprecedented rate in
the last decade.2,3 The complex nature of the new
devices and pharmaceutical agents has forced patient
care and educational cooperation between vascular
surgeons and interventional radiologists,4-6 yet eco-
nomic pressures and philosophical differences have
sometimes thwarted progress.1 The concept of the
“turf-war” has become a familiar consequence of
these competitive forces. Like many wars, there is no
clear winner, and the prime loser is frequently the
patient. Added to these pressures have been the
changes associated with the diminishing economic
resources and the reduced physician fees. These
reductions encourage the institution to find new
Fig 2. Changes in gross receipts of the 2 sections, sepa-
rately and combined. Data were generated by individual
practitioner and were summed for purposes of analysis.
Fig 3. Changes in physician remuneration for the 2 sec-
tions, separately and combined. Data were generated by
individual practitioner and were summed for purposes of
analysis.
efficiencies in clinical practice and to decrease
expenses to maintain income. As in all industries, a
reduction in resources fuels consolidation. As such,
a merger between the sections of vascular surgery
and interventional radiology appeared to be well
suited for the creation of a “win-win” situation for
all parties involved. The practitioners developed a
plan for the merger and gathered the input from the
hospital and medical school administration, and the
implementation was begun.
In an effort to measure the success or failure of the
consolidation in definable and objective means, a vari-
ety of clinical, economic, and educational parameters
were assessed. The changes in these parameters were
assessed from the period immediately before the
merger to the period immediately thereafter, and
these changes were compared with the historical
trends of the same practitioners and with the geo-
graphical trends in the local peripheral vascular com-
munity. The analysis of the data suggested that the
merger was associated with a flux of case volume, pri-
marily from the vascular surgeon to the intervention-
al radiologist. The movement of procedures from the
operating room to the interventional suite resulted
from an awareness by the surgeons of the imaging
quality and efficiency of this venue when contrasted
to the operating room. An equally important aspect,
however, may have been the exclusion of economic
pressures from clinical decision making. In the present
model of consolidation, the revenue that is generated
from all the procedures is deposited into a common
account, with disbursements on the basis of a prede-
termined formula rather than individual provider pro-
ductivity. Consolidation also provided the opportuni-
ty to create efficiencies in clinical practice manage-
ment, including billing and collection activities, office
administrative functions, and procurement of capital
equipment. Thus, the effects from the diminishing
revenue were buffered by the reductions in expenses,
which kept physician remuneration relatively con-
stant. These changes might negatively influence the
training of the vascular fellows, if not for the modifi-
cation of their clinical schedule so that a rotation on
the interventional service provides an added opportu-
nity to learn these and other procedures. Similarly, the
model created a potential for the interventional fel-
lows to gain experience in procedures such as femoral
artery exposure and simple arterial suture technique.
Scenarios exist where certain issues might stand in
the way of the formation of a consolidated unit. Our
experience would suggest that such a consolidation
would be destined to fail if the process were not under-
taken in a logical and stepwise manner. First and fore-
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most, there must be unity within each specialty before
consolidation can be entertained. Next, the specialties
must be willing to take some risk with regard to eco-
nomic issues. For instance, a merger will not be possi-
ble if 1 specialty perceives that its future remuneration
will change disproportionately to that of the other spe-
cialty. In this case, the specialty may not want to be
locked into a remuneration formula on the basis of
past performance. We do not believe this issue has
merit because the reimbursement methodology is con-
stantly in flux and the risk of 1 specialty’s fees increas-
ing in a disproportionate fashion is probably equal to
the risk of a similar change in the opposite direction.
In summary, the early experience with a consoli-
dated section that includes vascular surgeons and
interventional radiologists suggests that a workable
model can be formulated and executed. Such a joint
section is likely to be associated with some flux in
clinical workload, usually from the vascular surgeons
to the interventional radiologists. Physician remuner-
ation is protected through consolidation—diminish-
ing fees from third-party payers are buffered by more
efficient practice management and decreased expens-
es. The educational experience of the vascular and
interventional fellows is broadened, which produces
trainees who are well versed in the basic techniques
that are necessary to perform a wide variety of new
technologies. Initial experience with a conjoined vas-
cular unit suggests that consolidation is a feasible
solution for the creation of vascular centers that
greatly enhance clinical and educational activities
and, at the same time, buffer the inevitable decrease
in physician remuneration.
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Dr Elliott M. Badder (Baltimore, Md). Thank you for
the privilege of discussing this paper. Dr Ouriel and his
associates have created a service-oriented vascular center
with an economic advantage for surgeons and possible dis-
advantage for radiologists.
Educationally, the system shares knowledge well. The
surgical group acquires endovascular techniques from the
interventional radiologists who see the disease in the sur-
gical suite.
Dr Ouriel indicates that the surgeons are “buffered”
from the economic losses of the flux of surgical procedures
to radiology. It is notable that the surgeons are strictly vas-
cular but the radiologists perform procedures, such as bil-
iary stenting. The trend in vascular surgery, of course, is
toward 100% vascular.
A Washington think tank, from the Health Care
Advisory Board, suggests that the future for some hospi-
tals and some regions may be to align specialists to effi-
ciently manage a disease, similar to the organization
described by Dr Ouriel. The Health Care Advisory Board
adds that by grouping specialists and specialty leadership,
hospitals tend to be more successful and patient care
improved.
Did Dr Ouriel consider other organizational ideas,
such as a hospital-sponsored, rather than a service-spon-
sored, group? Did the group consider a “hospital within a
hospital” with a vascular area including outpatient, oper-
ating room, or interventional suite and hospital section?
Are other specialty arrangements developing within their
institution? Dr Ouriel recognized an institutional
decreased number of vascular surgical procedures. Can he
explain why the decline occurred in a region of increasing
vascular procedures? Most importantly, did he consider
improving the operating room for interventional proce-
dures rather than conceding to the interventional radiolo-
gists and the efficiencies of radiology?
Dr Ouriel, I would like to hear how to decide which
group will do what endovascular procedure. How will
future members of the group receive compensation? The
compensation of the current membership is on the basis of
established practice patterns before the development of
the new group.
Thank you.
Dr Kenneth Ouriel. Thank you, Dr Badder. You have
asked a series of questions, and I will start with the ones
that relate to the hospital.
We did not consider a “hospital within a hospital” as a
model for implementation. This was not a hospital-spon-
sored program, and we did not choose to wait for our hos-
pital to formalize the Center for Vascular Disease. There
are other interdepartmental centers at our hospital, some
more formal than our own, but none as fiscally integrated
as the Center for Vascular Disease.
We recently began to use the Center for marketing
purposes. Certainly, there are marketing advantages that
are related to the presence of a specialized center—advan-
tages that may result in expansion of the clinical practice.
We did consider using the operating room rather than
the angiography suite. We are in the planning process of
building an angiography suite in the operating room, but
I do not know how rapid the process will be. We want to
be able to perform the more complex procedures in the
operating room rather than in the angiography suite. At
present, we do these procedures with both the interven-
tional radiologists and the vascular surgeons in attendance.
The trend that was mentioned in the paper of declin-
ing vascular surgical procedures in the University versus
increasing vascular surgical procedures in the community
is, in actuality, a reflection of the increased use of nonin-
vasive laboratory procedures in the community hospitals.
The data from the local health maintenance organizations
would suggest that the community vascular surgeons are
performing more noninvasive laboratory procedures and
that the number has remained stable at the University.
Who is doing what? As mentioned, the vascular sur-
geons and interventional radiologists are jointly perform-
ing all of the endograft procedures. The interventional
radiologists have found themselves performing more vena
caval interruptions than they did in the past. We do, nev-
ertheless, need to be sure that our fellows are adequately
trained in these procedures. The radiologists are perform-
ing quite a few more renal stents and iliac stents. This may
be a function of our closer clinical ties with regard to dis-
cussing patient problems and their management.
Who will be future members of this unit, and how will
we organize their entrance financially? We presently are
working on the integration of vascular medicine into the
Center, under a structure similar to that used for the inte-
gration of interventional radiology. In addition, the hospi-
tal presently has 2 vascular noninvasive laboratories, 1
within the Center for Vascular Disease and a smaller 1
within radiology. Our future plans are to fully incorporate
radiology’s noninvasive laboratory into the Center.
One of the most vexing questions raised was why the
radiologists would ever consent to participate in such a
model, given the fact that it looks like the vascular sur-
geons profited to a substantially greater degree. The rea-
son for this relates to the educational and clinical advan-
tages that outweighed the economic issues. Our interven-
tional radiologists like to work, and the current model has
increased the number of their procedures and decreased
the administrative and practice management responsibili-
ties. This trade-off has made all the efforts worthwhile.
Dr Enrico Ascher (Brooklyn, NY). I enjoyed your pre-
sentation. I think that you brought a new concept for us
to evaluate in our practices. We should decide whether we
should join the radiologists or whether they should join
us. I am confused about the next generation. You men-
tioned your fellows often. If you are going to teach the fel-
lows to perform interventional radiology, what need
DISCUSSION
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would they have to join another radiologist when they fin-
ish and start a practice? They would already know how to
perform the procedures. They might as well join another
vascular surgeon who went through the same system, and
then they would both help each other in that aspect.
Second, if you are going to bring a hematologist and other
specialties to the group, are the fellows going to rotate
through the hematology department? Are they going to
learn how to perform these procedures, too?
So, I am confused about our goal. I think this center
would be great for solving some of our disputes, but how
do you think this will impact the next generation?
Thank you.
Dr Ouriel. I think it is important for our fellows to
rotate through interventional radiology and vascular med-
icine as well. We might disagree about how long they
should spend on each service, but it is discouraging how
many fellows, at the completion of their fellowship, do not
understand any of the hypercoagulability problems, for
instance. It is important from the standpoint of well-
rounded training to rotate through, or at least be involved
to some degree, in these subspecialties. The interactions
are most productive if the subspecialties exist within a con-
joined unit.
I do not think that we are going to eliminate the need
for interventional radiologists by training vascular sur-
geons in interventional procedures. A single day each
week in the interventional suite, for 1 or even 2 years, is
clearly not sufficient to be proficient in these techniques.
We will still need to perform complex procedures in con-
junction with interventional radiology. In addition, com-
prehensive training would be necessary if a vascular sur-
geon were to perform the spectrum of diagnostic and
therapeutic interventional procedures without a trained
interventional radiologist.
Dr Frank J. Veith (Bronx, NY). I applaud what Dr
Ouriel and his radiology colleagues have done because I
think it is the right thing to do. As you know, I have been
advocating this for more than 4 years and have made seri-
ous efforts to establish in our own institution essentially
the model that they outlined. Unfortunately, I have failed.
This failure occurred first because of resistance from the
chairman of the department of surgery, who needed our
income. Failure occurred next because of opposition from
chairman of the department of radiology, who felt he
needed some of the income from interventional radiology
and, therefore, could not afford to support our proposed
partnership. So, although I have advocated this kind of a
model now for a long time, I have changed my mind. I do
not think it will work widely. I now think that vascular sur-
geons must become more competent to exist without
radiologists, if the partnership does not work—although it
may work in some settings.
I would like to ask 2 questions.
First, how did the authors overcome the natural, intrin-
sic resistance of the traditional department chairpersons?
And second, who leads your center? Is it a vascular sur-
geon or an interventional radiologist? Or do you do it
cooperatively, which is what I basically was willing to do in
our setting?
Dr Ouriel. I think we have a unique experience that
was possible within the context of our university structure.
We were able to organize our center without any financial
loss to the Departments of Radiology or Surgery. The
Dean’s and departmental taxes are paid on the basis of the
revenue that is generated by the individual practices in a
manner identical to that used before the merger. Other
models will, of course, be necessary in different environ-
ments.
It seems that economic issues are not all that stand in
the way of change; in many cases, it is ego. The radiolo-
gists and vascular surgeons must have strong egos to enter
into an arrangement such as our own. We have been suc-
cessful, but it is true that a conjoined unit is not for every-
one. Although not every faculty member has equal partic-
ipation in the management of the Center, representatives
from each of the components meet on a regular basis to
discuss clinical, educational, and budgetary concerns.
Dr John J. Ricotta (Stony Brook, NY). First, have you
seen a change in the overall volume of patients with whom
the center is dealing? For example, is your outpatient vol-
ume, which is the surgical group, increasing?
Dr Ouriel. It has only been about 9 months since we
formed the unit, but marketing activities have recently
begun.
Dr Ricotta. A second question, have you thought
about whether you will need to readjust income and how
frequently you will to have to do this? This relates to what
Dr Badder said. Obviously, people who do more work will
want to be paid more.
Dr Ouriel. We do have a mechanism for individuals to
increase their salary, on a predetermined formula, out as
long as 10 years. It is possible that the formula will need
to be readjusted, but our structure provides a mechanism
for future adjustments if gross inequities develop.
Dr Ricotta. I will just ask one more question. What
would the benefits of this have been if you had not seen
the cost savings? In other words, if you are working in a
system where there is already a centralized billing system,
would you see an economic benefit in this model?
Dr Ouriel. It is true that if practice expenses are fixed
as the result of an outside billing service, the financial
gains would be smaller. Nonetheless, we believe that our
model increases clinical volume, through new referrals
from outside our institutions and through the expansion
of new initiatives within our current patient population.
Dr Calvin B. Ernst (Philadelphia, Pa). Dr Ouriel, I
think you have presented an important concept. I have
maintained for years that the radiologist’s greatest support
is a vascular surgeon, and, in many instances, vice versa.
The one question I have is what has been the reaction
of the interventional cardiologists to this program in your
institution? Do you have any plans for including the car-
diologists into this paradigm you have now established?
Thank you.
Dr Ouriel. We have not yet witnessed a big reaction
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from the interventional cardiologists. They are in the
midst of other problems, such as finding a chairperson
for their own unit. I think it will be difficult to integrate
the cardiologists into such a center unless we include
cardiac surgery and cardiology in a large center of not
only peripheral vascular disease but of vascular disease in
general.
Dr Syed Zaman (Syracuse, NY). We are in a private
practice setting and are busy working in a single hospital.
It took us about 2 years to have the interventional radiol-
ogists and the vascular surgeons merge together. It pro-
duces great benefits in terms of decreased expenses and a
smoother flow for the patients, and it also gives the radi-
ologists an opportunity to follow their patients in an office
setting. Lastly, it secures their position and our position
for the future. To achieve this, you have to have benefits
for both groups, otherwise this concept does not work.
With an adversarial relationship with each other, we
thought it would never work out in the long term.
Dr Ouriel. I agree. I think we are in an age of consol-
idation, and certainly vascular surgery and interventional
radiology are no exceptions.
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